Sleep is a necessary component of life; humans spend about one-third of their lives asleep ([@A8]). Sleep helps restore the body, plays a role in temperature regulation, and influences the immune system and hormones ([@A14]; [@A41]). Sleep drive and cycles are affected by the circadian rhythm, the body's clock that is controlled by the hypothalamus and influenced by external cues such as activities, light, social interactions, and food, as well as by sleep debt and sleep drive, which are based on prior amounts of sleep and wakefulness ([@A1]; [@A8]; [@A41]).

People struggle with sleep for various reasons, and there are many different types of sleep problems. In fact, sleep researchers have defined over 100 different sleep disorders. With insomnia, some people have difficulties falling asleep or staying asleep, some do not get restorative sleep, and others have a combination of these difficulties ([@A1]). Research suggests that even after the primary cause of insomnia is resolved, many individuals continue to experience sleep issues as a result of conditioning and other behavioral and cognitive factors ([@A2]).

According to a report by the Institute of Medicine Committee on Sleep Medicine and Research ([@A17]), 50 to 70 million Americans suffer from sleep disorders and sleep deprivation. This societal issue with sleep has staggering consequences: Almost 20% of serious car crash injuries and 30% of heavy trucking accidents that were fatal to the driver were associated with sleeping at the wheel or driver sleepiness ([@A37]). Also, fatigue was considered a factor in impairing judgment prior to the NASA space shuttle Challenger explosion, Chernobyl, and the Three Mile Island accident, as well as the Exxon Valdez oil spill ([@A3]; [@A27], [@A27]; [@A39]).

SLEEP IN CANCER
===============

Insomnia and other sleep--wake disturbances are twice as high in individuals with cancer as compared to the general population ([@A28]). Cancer-related insomnia can exist for years after cancer treatment ends ([@A12]; [@A20]). Insomnia in cancer patients has been related to pain and depression, decreased quality of life, impaired immune function, cognitive and functional issues, poorer overall survival, and even increased risk of death ([@A1]; [@A5]; [@A11]; [@A15]; [@A22]).

Individuals with cancer may be susceptible to developing insomnia based on recommendations by health-care staff to rest, nap, and decrease normal activity levels ([@A33]). Although insomnia is beginning to gain recognition in the cancer field, it is still underassessed and undertreated. Fortunately, once assessed and diagnosed, there are many treatments for insomnia. Although many therapies exist to treat insomnia (yoga, massage, guided imagery, education, exercise, etc.), cognitive behavioral therapy (CBT) and the individualized components are the only therapeutic techniques considered effective in the treatment of insomnia ([@A25]).

Despite many people using pharmacotherapy to treat insomnia ([@A33]), there is no reliable evidence that shows effectiveness in using pharmacotherapy for the treatment of sleep in the cancer patient population ([@A16]), and experts report CBT for insomnia (CBT-I) to be the best first-line treatment for insomnia in this population ([@A32]). The American Academy of Sleep Medicine has called CBT-I \"the treatment of choice for insomnia\" ([@A13]). As a result of the research on CBT in cancer patients with insomnia, CBT-I is in the most highly recommended category of intervention (\"Recommended for Practice\") by the 2014 Oncology Nursing Society Putting Evidence into Practice resource ([@A18]).

WHAT IS COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA?
==================================================

Cognitive behavioral therapy is an excellent treatment choice for helping with insomnia. As the name of the therapy suggests, CBT focuses on how behavior and cognition (beliefs, thoughts, etc.) affect sleep. Cognitive behavioral therapy for insomnia can help with potential behavioral difficulties by first identifying them and then changing sleep-related behaviors that are incompatible with good sleep. Some of these behavioral changes include changes that retrain circadian rhythms and reduce arousal or stimulation when trying to go to sleep.

The cognitive changes in CBT for sleep problems include, based on an individual's sleep needs, changing thoughts and beliefs about sleep that may be interfering with good sleep. Cognitive behavioral therapy can also help set appropriate expectations for sleep. The expectation of being able to sleep for 9 hours straight every night, to fall asleep every night within 5 minutes, and to wake up feeling refreshed without having to get up to go to the bathroom is probably unrealistic. The cognitive portion of CBT can also help with thoughts and beliefs that may be increasing arousal.

Cognitive behavioral therapy for insomnia is considered to be one of the most effective treatments for insomnia, and some of its components are also independently regarded as effective treatments for insomnia. There are currently four different CBT-based techniques that have been found to be helpful for insomnia and sleep issues ([@A10]; [@A16]; [@A25]), and independently of CBT meet the standards for empirically supported treatments ([@A4]). These four CBT-I components are stimulus control therapy, sleep restriction therapy, relaxation, and paradoxical intention.

**Stimulus Control**

Difficulty sleeping can come in many different forms. Stimulus control interventions are aimed at helping people reconnect with bedtime. They are positive, sleep inducing, and identify and diminish behaviors that may be hindering sleep. These behavioral suggestions also help people reestablish a regular sleep--wake cycle with a 24-hour circadian rhythm. Making a better environment to sleep in, associating the bed with sleep, and reconditioning the body when and where to sleep fall under the categories of stimulus control and sleep restriction.

Stimulus control is based on the idea that insomnia or sleep issues are the result of conditioning the bed and bedroom with activities other than sleep ([@A9]; [@A10]; [@A34]; [@A42]). Stimulus control works to create a more appropriate sleep--wake cycle and reassociate the bed with falling asleep quickly. [Table 1](#T1){ref-type="fig"} lists specific techniques used in stimulus control for insomnia (included are some sleep and hygiene suggestions that overlap greatly with stimulus control and reconditioning the bed and nighttime with sleep).
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Stimulus control techniques are unlikely to work well if they are not exercised consistently. Individuals should plan to spend at least 1 to 2 weeks on each technique before noticing a change in sleep, as unconditioning and reconditioning take time.

**Sleep Restriction**

Sleep restriction was developed in the 1980s based on the idea that excess time in bed perpetuates insomnia, and subsequently restricting sleep time strengthens the association between sleep and bed, and increases sleep drive ([@A9]; [@A10]; [@A34]; [@A42]). Sleep restriction helps consolidate sleep, making the time used for sleeping more efficient, with the aim of sleep efficiency being 85% to 90%. Sleep efficiency can be calculated with the following equation:

Total sleep time ÷ Total time in bed × 100 = Sleep efficiency (%)

For example, if an individual were to go to bed at 10:30 pm and get up at 6:30 am, they would have spent a total of 8 hours in bed. However, if that individual did not fall asleep until 11:30 pm and was awake for 1 hour in the middle of the night, the total sleep time would be 6 hours. Thus, that individual's sleep efficiency would be:

Total sleep time (6 hours) ÷ Total time in bed (8 hours) × 100 = 75% sleep efficiency

With a sleep efficiency goal of 85% to 90% (there are variations in the literature about what an ideal sleep efficiency goal is; some say 80% to 90%, others say 85% or higher), behavioral sleep restriction involves decreasing the amount of time an individual is in bed to increase sleep efficiency. Most people do not like this at first because it seems paradoxical; they question why they should spend less time in bed when their goal is more sleep. However, by spending excess time in bed trying to force or will oneself to sleep, that individual can actually have reduced sleep quality, sleep fragmentation, and lighter sleep. The goal of sleep restriction is to consolidate sleep so that sleep is less fragmented.

Under sleep restriction, most individuals coming for CBT-I will spend less time in bed. Depending on their sleep efficiency, they will set a later bedtime and an established wake-up time. They will not go to bed until their new bedtime, even if they think they can go to sleep earlier. Importantly, in the morning, no matter how tired they are or how tempted they are to linger in bed, individuals will get up at their new wake-up time. Completing these steps will increase the likelihood of being sleepy enough to fall asleep more easily the next night. The steps for sleep restriction are as follows.

*Step 1.* Determine baseline average total sleep time and time in bed. Use a sleep diary to track sleep for 1 to 2 weeks.

*Step 2.* Change total time in bed to match total sleep time, keeping the wake-up time fixed.

*Step 3.* Calculate sleep efficiency: Total sleep time ÷ Total time in bed × 100 = Sleep efficiency (%)

[Table 2](#T2){ref-type="fig"} lists recommendations for adjusting time in bed based on sleep efficiency scores.
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**Relaxation**

Relaxation techniques can help with both cognitive and physiological arousal that can cause sleep difficulties in some people ([@A9]; [@A10]; [@A34]; [@A42]). Individuals can be trained in various types of relaxation techniques such as guided imagery, diaphragmatic breathing, progressive muscle relaxation, and passive progressive muscle relaxation. Patients are asked to practice these techniques at home, and once mastered can help promote a restful state to help the individual relax and fall asleep.

From a physiological standpoint, relaxation can be helpful in reducing arousal within the body. The \"fight-or-flight response\" refers to the physiological reaction that occurs in the body in the face of a perceived threat. For example, if an individual were in the wilderness and a lion approached, he/she would do one of three things: fight the lion, flee from the lion, or play dead. The human body has a built-in reaction to help itself have energy to fight or flee when faced with the lion. However, in today's society, individuals are rarely faced with lions, and yet the body has the same physiological response when individuals feel threatened. Individuals can have the same energy reaction in their bodies when they feel threatened by their boss, another driver, or problems sleeping. In a predominantly physiologically safe environment, individuals do not need as much energy to deal with sleep problems, yet bodies have not evolved to respond to the new types of threat, which do not require the ability to fight or flee in many stress-inducing situations.

Some individuals experience arousal issues that make it difficult to sleep. The system in the human body that produces the fight-or-flight response is the sympathetic nervous system. The sympathetic nervous system makes sure that in times of potential danger, the body has sufficient energy to fight or flee, the blood supply is centered in the middle of the body where vital organs are centered, and the body is not engaged in nonessential behaviors such as bowel and bladder function.

The companion to the sympathetic nervous system is the parasympathetic nervous system. The parasympathetic nervous system acts like a parachute and helps to slow down the body's reaction, ultimately bringing it back to its normal state of homeostasis. Thus, after being aroused, the body eventually returns back to its normal state by having the sympathetic nervous system reduce itself and having the parasympathetic nervous system increase. Relaxation techniques, once mastered, can be used to return the body to homeostasis by activating the parasympathetic nervous system and training it to help reduce the reaction to stress.

**Paradoxical Intention**

Many insomnia sufferers have increased sleep issues because they worry about not being able to sleep. Paradoxical intention reduces such anticipatory anxiety by confronting the fear of staying awake ([@A9]; [@A10]; [@A34]; [@A42]). Individuals are told to stay awake as long as possible, and because they have been given permission to not sleep, they should have decreased anxiety and feel more relaxed and then fall asleep more quickly.

COGNITIVE THERAPY
=================

Many individuals with sleep issues have unhelpful or dysfunctional thoughts about sleep, which cause them more sleep difficulty ([@A9]; [@A10]; [@A34]; [@A42]). Cognitive restructuring techniques teach individuals to identify, evaluate, and challenge their thoughts about sleep. Put simply, the four steps in cognitive restructuring include: (1) Identifying negative or irrational thoughts or ideas; (2) Identifying the thinking errors involved in negative or irrational thoughts or ideas; (3) Disputing and challenging negative or irrational thoughts or ideas; and (4) Creating an alternative, rational thought for the future based on the actual evidence.

Common insomnia-related thinking errors include misconceptions about what caused an individual's insomnia (e.g., \"A chemical imbalance caused my insomnia\"), catastrophizing and overestimating thoughts about the consequences of insomnia (e.g., \"If I don't get enough sleep tonight I will fail my test tomorrow\"), thoughts about sleep that may be true but are unhelpful (e.g., \"I'm having a hard time getting to sleep\"), unrealistic expectations about sleep (e.g., \"I need 10 hours of sleep each night without getting up to go to the bathroom\"), and incorrect beliefs about how to get to sleep (e.g., \"I should be able to force myself to sleep right now\"). Many individuals also experience anxious thoughts that are unrelated to their insomnia but that cause them to have difficulty sleeping, such as finances, family, work, health, etc.

Together, these techniques (cognitive therapy, stimulus control, sleep restriction, relaxation training, and paradoxical intention) have strong empirical support for the treatment of insomnia. Cognitive behavioral therapy for insomnia has also been found to be effective for individuals with cancer ([@A1]; [@A18]), who tend to have an increased prevalence of insomnia ([@A28]).

INDIVIDUAL CONSIDERATIONS IN IMPLEMENTATION
===========================================

There are unique individual factors that are important to assess, consider, and incorporate into CBT sleep work. A nonexhaustive list of individual factors that are important to consider in CBT sleep work are presented here.

**Age**

Research suggests that sleep needs change over the lifetime ([@A26]). Infants need the most sleep, typically 12 to 18 hours each day. By the teenage years, sleep needs have dropped to 8.50 to 9.25 hours each day. Adults vary widely, from some needing 10 hours each day to others needing just 5 hours each day, but most need 7 or more hours each day. The average American adult gets 6.90 hours of sleep during the week and 7.50 hours of sleep during the weekend; however, 39% of those Americans polled reported sleeping less than 7 hours on weeknights ([@A29]). It is important to be cognizant as to whether there is true insomnia, or whether an individual's sleep needs have changed over time ([@A26]).

**Ethnicity**

Some research suggests that Asians are less likely to use pharmacological sleep aids and more likely to rely on research and recommendations on techniques to help them sleep ([@A30]). However, compared to Whites (56%), Blacks (45%), and Hispanics (48%), Asians (31%) are the least likely to discuss with or have been asked about sleep by their doctors or health-care providers ([@A30]). Additionally, Asians (10%) are half as likely to be diagnosed with a sleep disorder (sleep apnea, insomnia, restless leg syndrome, circadian rhythm disorder, narcolepsy, and other) as compared with Whites (20%), Blacks, (19%) and Hispanics (19%; [@A30]). What remains unclear is whether Asians truly have a lower occurrence of sleep issues or are underassessed and subsequently underdiagnosed. Also of note, unlike Whites, Blacks, or Hispanics, research suggests that Asians are just as likely to report using \"sleep aids\" regardless of whether they reported getting a good night's sleep every night or almost every night (24%) or less often (26%; [@A30]).

**Gender**

Research has found that despite having higher sleep-related complaints than men, women actually have higher sleep quality when compared to men ([@A21]). Hormone-driven occurrences, such as puberty, menstruation, pregnancy, and menopause, may increase the gender gap in sleep complaints with age, as sleep architecture can be affected by hormone-driven changes ([@A21]).

**Relationship Status**

Research suggests that widowed individuals are at an increased risk for developing insomnia ([@A23]).

**Educational Level**

An individual's educational level is important to know in order to help gauge an appropriate level for psycho-education and intervention. Educational level is also associated with insomnia ([@A38]).

**Work Status**

Unemployed individuals are at an increased risk for developing insomnia ([@A38]).

**Cancer History**

Precipitating factors for insomnia in patients with cancer include the distress, worry, and anxiety that can accompany a diagnosis of cancer, as well as pain, side effects of treatment (e.g., fatigue, nausea, vomiting, etc.), and/or the direct iatrogenic effects of treatment on sleep ([@A31]). Correlations have been found between sleep and chemotherapy, radiation therapy, and surgery for a wide range of cancer diagnoses ([@A31]). Adjunct hormone therapies, such as aromatase inhibitors, are now considered standard treatments to decrease the risk of recurrence in breast cancer patients. However, over 50% of women on aromatase inhibitors complain of insomnia ([@A7]).

**Pharmacologic Treatments**

At one point, approximately 25% to 50% of all prescriptions written for cancer patients were for sleep aids ([@A6]; [@A36]). More recent research suggests that in women with breast cancer, 46% received a prescription sedative or hypnotic to help with sleep, while 24% used an over-the-counter analgesic for sleep ([@A24]). When comparing CBT with sleep medications for insomnia, the research suggests that CBT has longer-term effectiveness, while sleep medications are more helpful for the short term ([@A19]).

**Health Beliefs**

There is a lack of evidence substantiating stress and insomnia as causes of breast cancer or cancer recurrence, yet in research, 42% of women attribute the cause of their breast cancer to stress, and 28% attribute their lack of recurrence to stress reduction, despite this lack of evidence ([@A35]).

CONCLUSIONS AND CLINICAL IMPLICATIONS
=====================================

Insomnia and sleep issues are prevalent in the cancer realm. The occurrence of insomnia in patients with cancer is frequent and often severe enough to warrant intervention. In planning supportive care services for cancer patients, prevention and early detection could be helpful to the patient, improve patient outcomes, and prevent suffering and larger medical costs in the future. Universal screening about sleep issues at every health-care encounter can elevate the conversation and let patients know it is appropriate to talk about sleep with any provider given the far-reaching effects of sleep issues. Small, quick interventions for sleep, which could easily be delivered in a health-care setting, could reduce suffering and even save lives. Sleep interventions do not have to be long and complicated, but can be adapted to fit the clinical setting and lifestyle of the individual while still providing positive outcomes ([@A42]).
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